Materials. All reagents of ACS grade or higher were used as received without further purification.
: Parallel synthesis approaches Route 1 (124, click, then chelate) and Route 2 (134, prelabel, then click) for the formation of M(CO) 3 + , (M= Re, 99m Tc) DPA-hydrazone complexes.
Synthesis of 2-(bis(pyridin-2-ylmethyl)amino)acetohydrazide, 1a:
The ethyl ester precursor of 1a (0.2516 g, 0.927 mmol) and a 35% hydrazine solution in water (1.019 mL, 11.2 mmol) were refluxed in EtOH (1.5 mL) for 20 h. The resulting solution was concentrated by rotary evaporation, dissolved in CH 2 Cl 2 and washed with water. The organic phases were combined, purified by liquid column chomatography (silica gel, 10% MeOH in CH 2 Cl 2 ), concentrated by rotary evaporation, and dried in vacuo to yield the desired product 1a (0.178 g, 71%). Anal. calcd. (C 14 H 19 N 5 O 2 ) : C, 58.13; H, 6.57; N, 24.22 . Found: C, 58.41; H, 6.41; N, 24.13 . 1 H NMR [δ (ppm) , CD3CN] 9.45 (s, 1H), 8.56 (d, 2H), 7.71 (dd, 2H), 7.37 (d, 2H), 7.25 (dd, 2H) , 3.81 (s, 4H), 3.30 (s, 1H), 2.04-2.4 (broad singlet, 2H).
13
C NMR [δ (ppm), CDCl 3 ] 171. 5, 158.4, 149.7, 136.8, 123.4, 122.7, 60.7, 57.5 
Synthesis of 2-(bis(pyridin-2-ylmethyl)amino)-N'-(4-nitrobenzylidene)acetohydrazide, 2a: A solution of 1a
(0.0852 g, 0.314 mmol) and p-nitrobenzaldehyde (PNB) (0.0522 g, 0.345 mmol) was made in EtOH (3 ml) and the pH of the solution was adjusted to slightly acidic (≈4) with 0.1 M HCl. The solution was refluxed with stirring at 7, 158.1, 149.4, 148.7, 145.4, 140.5, 137.1, 128.4, 124.2, 123.7, 123.0, 60.4, 58.0 5, 157.4, 148.7, 139.6, 124.1, 120.7, 61.3, 56.4, 34.6, 28.0, 27.2, 25.6 . Anal calcd (C 25 Major peak formation at 17.4 min was observed using RP-HPLC. The reaction was dried in vacuo and purified using preparative RP-HPLC with MeOH/water as the solvent system. Product elutes out at 60% MeOH and is obtained as a white, hygroscopic solid 3b (87%). Anal calcd (C 22 66, 161.00, 151.34, 140.44, 125.70, 1223.45, 70.57, 67.57, 32.79, 28.84, 25.97, 24.63 5, 160.9, 160.9, 151.9, 148.8, 141.6, 128.2, 127.5, 125.6, 123.8, 123.7, 123.4, 70.4, 67.5, 34.0, 32.0, 26.2, 24.7, 24.6, 24.3 3 The product was purified using liquid column chomatography (silica gel, 30% progress was monitored by RP-HPLC with consumption of 3b and 5 and formation of a major peak at 22.1 min observed in 40 min. The reaction mixture was filtered though a celite bed, concentrated and purified using preparative RP-HPLC. 0.1%TFA/ MeOH was used as mobile phase and product was eluted at 90% MeOH as a white powder (61%). Anal calcd (C 49 min. The reaction mixture was filtered though a celite bed, concentrated and recrystallized from methanol to yield 7b as a pale yellow solid (84%). Anal calcd (C 45 3, 172.0, 166.7, 160.2, 149.17, 137.3, 136.6, 135.7, 135.3, 134.7, 128.9, 128.8, 128.6, 128.5, 128.4, 127.8, 127.3, 123.0, 122.1, 67.7, Electronic Supplementary Material (ESI) 0.002 g of 4b was dissolved in 2 drops of MeOH and volume increased to 1 mL with water. The solution was then divided into two 500 µL parts and pH adjusted by dropwise addition of 1 M HCl to yield a final pH of 0 and 2. The solutions were stirred at room temperature and analyzed using RP-HPLC at different time points.
 At pH 0, 55 % of 4b remains undecomposed and 36% gets hydrolyzed to the hydrazide, 3b, in 30 min.
47% of 4b remains after the solution was left overnight at pH 0.
 At pH 2, 61 % of 4b remains undecomposed and 39% gets hydrolyzed to the hydrazide in 60 min.
55% of 4b remains after the solution was left overnight at pH 2.
0.002 g of 4b was dissolved in 2 drops of MeOH and volume increased to 1 mL with water. The solution was then divided into two 500 µL parts and pH adjusted by dropwise addition of 1M NaOH to yield a final pH of 10 and 12 was achieved. The solutions were stirred at room temperature and analyzed using RP-HPLC at different time points.
 At pH 10, no decomposition was observed after 60 min.
 At pH 12, no decomposition was observed upto 10 h.
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Radiolabeling data for 1a, 1b and formation of 6´ using 99m Tc: -10 -6 M PNB) were combined in a sealed vial and heated for the times and temperatures shown below in Table S1 . The solutions were cooled in an ice bath and aliquots were removed for reaction analysis by HPLC which indicated the formation of the desired complex 4a´ (retention time: 21.9 min) and 4b´ (retention time: 22.2 min) in the radiochemical yields shown in Table S1 . Table S1 ( 10 -4 -10 -6 ).
The vials were heated for the times and temperatures shown below, cooled in an ice bath, and aliquots were removed for analysis by HPLC which indicated the formation of the desired complex 4a´ (retention time: 21.8 min) and 4b´
(retention time: 21.7 min) in the radiochemical yields shown below.
One pot 1a+Tc+PNB rxn: The first procedure 1a+Tc (or 1b+Tc) was followed as above, except the vial was heated at 60 °C. The vial was cooled in an ice bath 2-3 min and the PNB solution was added to give the desired final PNB concentration (10 -4 M). The vial was then heated for an additional 30 min at 60 °C, cooled in an ice bath, and an aliquot was removed for analysis by HPLC which indicated the formation of the desired complex 4a´ in the radiochemical yield shown below. were combined in a sealed vial and heated for the times and temperatures shown below in Table S1 . The solutions were cooled in an ice bath and aliquots were removed for reaction analysis by HPLC which indicated the formation of the desired complex 4b´ (retention time: 22.4-22.5 min) in the radiochemical yields shown below. 
